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$G$ , $p$ , $1rr(G)$ $G$ (Irreducible char-




$D$ $G$ $p$- , $N_{G}(D)$ $D$ $G$ (normalizer)
. , $G$ $D$ , $N_{G}(D)$
$D$ 1 1 (
Brauer ) . $G$
$P$- $N_{G}(D)$
.
, M. Brou\’e .
1.1. $B$ $G$ $D$ , $b$ $N_{G}(D)$





$D$ , $E$. $C$ . $Dade$
, , $T$. $1$ .
(trivial intersection) .
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2. ( [6] .) $0$ , $K$ $0$




$OG=B_{1}\oplus B_{2}\oplus\cdots\oplus B_{t}$ (1)
. $G$ , (1) $B_{t}$ $G$ (P-)
, $B1(G)$ . $\epsilon_{i}$ $B_{i}$
, $e_{B_{i}}$ .
$B\in B1(G)$ . $OG$- $V$ $Ve_{B}=V$ , $V$
$B$ , $V\in B$ . $V$ $G$ $O$ $X$
, $V$ $B$ $X$ Xx
$B$ .
$Irr(B)$ $B$ $G$ ,
$Irr(G)=$ $\cup Irr(B)$ .
$BeB1(G)$
$H\leq G$ , $(OG)^{H}$ $:=\{x\in OG|h^{-1}xh=x(\forall h\in H)\}$
. , $K\leq H\leq G$ ,
.
$Tr_{K}^{H}$ : $(OG)^{K}arrow(OG)^{H}$
$x$ $-\Sigma_{h\in K\backslash H}h^{-1}xh$
, $B\in B1(G)$ , $B\in ImTr_{D}^{G}$ $P$- $D$ G-
, $D$ $B$
$H\leq G$ , $b$ $H$ , $D$ .
, $C_{G}(D)\leq H\leq N_{G}(D)$ , $b$ auer $G$
$B$ canonical , $B=b^{G}$ . ( , $C_{G}(D)$ $D$
.)
, $G$ $P$- $N_{G}(D)$
, .
62
2.1 (Brauer’s first main theorem). $G$ $P$- $D$ , Brauer
$G$ $D$ , $N_{G}(D)$
$D$ .
, $P$- . $\mathcal{X}\in Irr(G)$ .
,
$\frac{|G|}{\lambda’(1)}=p^{d}b$ $(p\{b)$ ,




3 $Brou\text{\’{e}}^{9}s$ perfect isometry conjecture
perfect isometry , Brou\’e . (
[21 .) $G,$ $H$ , $B\in B1(G),$ $b\in$ Bl( .
$f:Irr(B)arrow Irr(b)$ $\epsilon:Irr(B)arrow\{\pm 1\}$ ,
$\mu(g,h)$
$:=. \cdot\sum_{\chi\epsilon B}\epsilon(\chi),\gamma(g)f(\chi)(h)$
$(g\in G, h\in H)$
, $\mu$ perfect , $g\in G,$ $h\in H$
.
(i) $\mu(g, h)\neq 0$ , $g$ $h$ $P$ \searrow
, $P$ .
(ii) $\mu(g,h)/|C_{G}(g)|\in O$ $\mu(g,h)/|C_{H}(h)|\in O$ .
$Irr(B)$ $Irr(b)$ isometry perfect , $\mu$ perfect
.
1988 M. Brou\’e .
3.1 (Brou\’e’s perfect isometry conjecture). $B$ $G$
$D$ , $b$ $N_{G}(D)$ , $B$ Brauer




3.2 ($Brou\acute{e}’ s$ conjecture). $B$ $G$ $D$
, $b$ $N_{G}(D)$ , $B$ Brauer . $D$
, $B$ $b$ derived category triangulated category
?
derived equivalence , perfect isometry
, 3.2 3.1 .
, derived equivalence
, perfect isomehy ,
.




, Dade . ( [3]
.) $G$ ,
$C:P_{0}<P_{1}<\cdots<P_{n}$
, $P_{t}$ $G$ $P$- , $P_{0}=O_{p}(G)$ , , $i$
$P_{i}=O_{\rho}( \bigcap_{j=0}^{i}N_{G}(P_{j}))$ , $C$ $G$ radical p-chain
. ( $O_{p}(G)$ $G$ $P$- .) chain $C$ ,
$n$ $|C|$ , $C$ $G$ $\bigcap_{j=0}^{n}N_{G}(P_{j})$ $N_{G}(C)$ .
$G$ radical p-chain (G) . $G$ (G)
, $R(G)$ $G$- (G)/G .
, $H\leq G,$ $B\in B1(G),$ $d\in Z$ , .
$Irr(H,B,d):=\{\chi\in Ir_{:}r(b)|b\in B1(H), b^{G}=B, d(\chi)=d\}$ .
1992 Dade .










$p’$- . $H\leq G,$ $B\in B1(G),$ $d,$ $\kappa\in Z$
, .
$Irr(H, B,d, [\kappa]):=\{\chi\in Irr(H, B,d)|(\frac{1r}{\chi(1)})_{\text{ }}\equiv\pm K(mod p)\}$ .
$( \frac{1H}{\mathcal{X}(1)})$, $\frac{|H|}{\chi(1)}$ $p’$ - ,
, K. Uno Dade . ([81)




, $d$ $\kappa$ ?
$\vee$ , .
Example
$G=HS$ ( Higman-Sims ) . $(|G|=2^{9}\cdot 3^{2}\cdot 5^{3}\cdot 7\cdot 11.)$
$p=5$ , $D$ $G$ Sylow 5 . $(D\cong 5_{+}^{1+2}.)$
$G$ radical 5-chain (up to conjugacy) 4 .
ChainC $N_{G}(C)$
$C_{1}$ : 1 $G$
$C_{2}$ : $1<5$ $($5 : $4)\cross \mathfrak{U}_{5}$
$C_{3}$ : $1<5<5^{2}$ $($5: $4)\cross D_{10}$
$C_{4}$ : $1<D$ $(5_{+}^{1+2}$ : 8 $)$ ; 2
$B$ $G$ 5- ( Sylow 5- $B$









5 Generalized perfect isometries
Dade , ,
radical p-chain (uP to conjugacy)
. ,
chain 1 , chain
, $G$ ( $0$ chain )
$N_{G}(D)$ ( 1 chain )
.
$R(G)$ chain $G$ p-local rank , $plr(G)$
. G. R. Robinson , $plr(G)=1$ $G/O_{p}(G)$ T. I. Sylow
$P$- , . ([71) T. I.
subgroup .
5.1. $D$ $G$ trivial intersection (T. I. )subgroup , $g\in$
$G-N_{G}(D)$ , $D\cap D^{g}=1$ .
T. I. J. An C. W. Eaton
. ([1]) , $G$ $N_{G}(D)$
. Brou\’e
, . T. I.




perfect isometry . ( , $Aut(2G_{2}(3)’)$
3- $Aut(2B_{2}(2^{s}))$ 5- , T. I.
perfect isometry .)
, perfect isometry ”peffect”
, isometry .
3 , $G,$ $H$ , $B\in B1(G),$ $b\in B1(H)$ , $f$ :
$Irr(B)arrow Irr(b)$ $\epsilon:Irr(B)arrow\{\pm 1\}$ ,
$\mu(g,h)$
$:= \sum_{Y\prime\in B}\epsilon(\mathcal{X})\chi(g)f(\mathcal{X})(h)$
$(g\in G, h\in H)$
. $D$ metabelian, $D$ $D’$
. (T. I. , metabelian
.) , $\mu$
.
5.2. $\mu$ quasi-Perfect , $g\in G,$ $h\in H$
.
(\ddagger ) $\mu(g,h)\neq 0$ , $g_{p}$ $h_{\rho}$ $\in c^{D’}$ \searrow $\not\in_{G}D’$
.
$(II-a)$ $g_{p},$ $h_{p}\not\in c^{D’}$ , $\frac{\mu(g,h)}{|C_{G}(g)|},$ $\frac{\mu(g,h)}{|C_{H}(h)|}\in O$ .
$(Ii-b)$ $g_{\rho}$ . $h_{p\in G}D’$ , $\frac{\mu(g,h)}{|C_{G}(g)|},$ $\frac{\mu(g,h)}{|C_{H}(h)|}\in\frac{1}{|D’|^{2}}O$ .
( , $g_{p}$ $g$ $p$- .)
$Irr(B)$ $Irr(b)$ isometry quasi-perfect , $\mu$ quasi-
perfect .
, $D$ , $D’$ 1
$\mu$ perfect , quasi-perfect isometry peffect
isometry . , isometry
peffect quasi-perfect .





5.3. $B$ $G$ p- $D$ $T.I$. (trivial intersection)
, $b$ $N_{G}(D)$ P- , $B$ Brauer
. , $Irr(B)$ $Irr(b)$ quasi-perfect isometry
?
T. I. ( $Sz(2^{2m\star 1})$
$(m\geq 1)$ 2- , 3.$McL$, Aut(McL) 5- , $J_{4}$ 11-
), 5.3
.
, peffect isometry ,
. , Eaton ,
peffect , isometry height $0$
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